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Mobile Phone Holder.

SERVICE

EXERCISE ONE:
MOBILE PHONE HOLDER.

Prerequisite
Knowledge

Focus of lesson

Commands Used

New File

Save File

Previous knowledge of the following commands is required to complete
this lesson; Sketch (Line, Centerline, Circle, Add Relations, Smart Dimension),
Sheet Metal tools and Edit Materials.

A 3D model of a mobile phone holder as a sheet metal part and then may be
unfolded to create additional features. With the Unfold and Fold tools, you can
flatten and bend one, more than one, or all of the bends in a sheet metal part.
This combination is useful when adding a cut across a bend.

This lesson includes Sketching, Base Flange, Flatten, Extruded Cut, Fold and
Unfold.

Create a new part file.

Save the file as ‘Mobile Phone Holder’ to a folder called ‘Phone holder’

(Continue to save periodically throughout the exercise)
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Mobile Phone Holder.

Getting Started

Creating a sketch

Choosing a plane

Creating a sketch

SERVICE

Activate Sketch and Sheet Metal tabs on the
command manager as outlined in earlier exercises

o

‘ Sketch [@Sheet Metal

How do we start to model the mobile phone holder
as a sheet metal part?

We will first create a open contour sketch based on
a profile of the artefact

Choose the Right plane from the Design Tree and select " (e sersors

. #[A] Annotations
the sketch icon from the heads up toolbar 3 Lights, Camerzs and Scene

3= Material <not specified>

S @XE

&
L Orign
Select the Line command and create a sketch of the pr
of the mobile phone holder with one point located |
on the origin as indicated.
4 4

As we are using the Right plane we are creating sketch of the
end view of the model.
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Mobile Phone Holder.

Adding relations

Smart Dimension

Creating the Sheet

Metal Feature

Select the three points indicated relating
to the arc and apply a ‘Horizontal’ relation

Dimension the sketch as shown opposite

Always start with the smaller dimensions

Exit the sketch when fully defined

Select Base Flange from the
Sheet Metal toolbar

Select the sketch

Choose ‘Mid Plane’ as the end
condition for Direction 1

Insert 60mm as the width
Apply a thickness of 3mm
Apply a bend radius of Imm

Select Ok 4

N EES % Mobils Phons Holdsr
"2 Base Flange g

« R

« =

Selected Entities A

Points
Fointa
PoInta

Existing Relations A

L

@ Under Defined

26
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v

17

—]

Direction 1

>

Mid Plane
o | 50.00mm

<

Sheet Metal Gauges

5 || €2

[ Use gauge table

Sheet Metal Parameters

>

[[1reverse direction

) CT—

[l

Bend Allowance

5 || €2

K-Factar

|

‘

» |(|2
o

Auto Relief

Use relief ratio

Ratio:
0.5

Rectangular ~

<>
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Introduction to Sheet Metal
Mobile Phone Holder.

You will notice that three items are added to the design

Tree:

e Sheet-Metall containing the properties of the part
e Base-Flangel which is the feature just created

e Flat-Pattern1 which is suppressed

Rename Base

Flangel Rename this feature as ‘Phone Holder’
Chamfer
Corners Select ‘Break-Corner/Corner Trim from the

Sheet Metal toolbar

4. TECHNOLOGY
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SERVICE
3= Material <not specified>
%y Front
S Top
% Right
1 Origin
48 Sheet-Metal1
i &l Base-Flange 1
B Flat-Patterni

N g e

L. origin

98 Sheet-Metal1
L Phone holder
B Flat-Pattern

a = (Bl Extruded Cut

[in]
COmers | £5rming |[@ Simple Hole
Tool

| M| closed Corner
[k | welded Corner
& Bﬁgak—ComerfComer—Trim

* % Ivohile Phone Holder

Y E D

Select the appropriate v %

Corners — Edge<1> and
Edge<2>

Break Corne

Break type:
=

Choose ‘Chamfer’ as the
Break type 0 0onm D]s

»

Options B

Apply a distance of 10mm

Select Ok ¥

Rename feature Rename this feature as 10mm chamfer
Sketching the
Plug Holes Right click the face as indicated. The chose
highlight in green as shown. Select the sketg

from the heads up toolbar

Select ‘Normal to’
R® @@ P oo B B

Normal To (Ctrl+8)
Rotates and zooms the model to

Leaving Certificate Technology
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BT Tangency
Select Connected Faces
Zoom/Pan/Rotate

Recent Commands

% | 3D Sketch On Plane
Live Section Flane
& | Change Transparency

Parent/Child...
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Creating the From the sketch toolbar select Centreline N q E-0-¢
Sketch from the drop down menu of the line command. \, |Line
| qoerine

Next move the cursor over the top edge. #

The centre of the edge will automatically

be highlighted as shown. Left click on the

point and draw a vertical line down the entire

face as shown.

Next create a rough sketch of the plug holes

using the ‘Line’ and ‘Rectangle’ commands

as shown on one side of the centreline.

Smart Dimension as shown.
Mirror the Select ‘Mirror Entities’ from the sketch toolbar.
Entities

) [\ Mirror Epities - &k [

aht 328 | inear Sketdy Pattern - | Display/Delete Ou

[[— 1
%o Move Entifi L3 |

Mirror Entities

Mirrors selected entiies about a

| centerine.

% Moile phone her 2009 V4

« R B

Message A
1

Select entities to mirror and a

sketch line or linear model edge
to mirror about

options A
Enfities o mirror:
Lime<

Lines g‘
=

Lines
lineR

Copy

firror oLt

i

Select the lines to mirror. Mirror about the centreline of the face.

Exit the sketch.
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Extruded Cut Select Extruded Cut from the sheet metal toolbar. (@ Extrded cut |34 U

Extruded Cut

1 __l:“:‘—*% obile Phone Holder
Select the previous sketch LBey (2] & Mabi Phons Held
created M‘f -
Erom S
Choose ‘Through All’ as the

»

end condition of ‘Direction 1>  birection1

=

[JLink to thickness

Select Ok w [ Fiip sicle to cut

Normal cut

‘ ] pirection 2 v

‘ Selected Contours ¥

Rename feature Rename feature as ‘Plug holes’. N Phore holder
& 10mm chamfer

(& Plug holes
B Flat-Patterni

1+/-|st] LIGNTS, CAMEras ana scene
[£] Equations

bl vIaterial coat cnecifind
Edit Material Right click on ‘Materials <not specified> in the X Front | 2| Edt eterd
Design Tree and select ‘Edit Material’ g;‘;ﬁ’t Manage Favorttes

=] Solidwaorks Materials
Steel
Iron
Aluminium Alloys
Copper aliays

Scroll down to the ‘Plastics’ folder and select ;‘r:in;u”;ﬂyj"ﬂvs
‘Acrylic (Medium-high impact’ and choose Otrer lloys
‘Apply’ and ‘Close’ T

$= aps Pc

tE Acrylic {(Medium-high impact)
3= Delrin 2700 NCO10, Low Yiscosity Acetal Co
3= Mylon 101

Apply Colour Right click on any face of the mobile phone holder

Select the Appearance icon 'e‘ - @E RN

and select the ‘Mobile Phonc riviuer’ part

Face<1>@F... []
Select T a

RCL TangeT W&yPhone holder ]
Select Corneq Body =

Zoom/Pan/Rd N
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Unfold/Fold

Unfold

Select a colour from the swatch
in the Appearances Property
Manager

Select Ok 4

Color

>

[ stancard v

* halt
i

Browse. .,

TECHNOLOGY
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Unfold can be used to flatten a model, allowing you to create sheet metal
features which cross bend lines eg a hole or slot. Fold takes the unfolded model

in the flattened state and refolds it.

Any feature created in the unfolded state will appear above the flat-pattern
feature in the featuremanager design tree and hence will appear when the flat-

pattern feature is suppressed.

Select Unfold from the sheet metal toolbar or

choose Insert, Sheet metal, Unfold..

Choose the following options;

Fixed face: This will be the only surface

which remains stationary. Choose the
as shown.

face

Bends to Unfold: These may be selected

individually from the graphics area or
choose all bends.

In this case we wish to unfold all the bends

so we select Collect All Bends.

SolidWorks will automatically select all

bends from the model.

Choose OK

4

[®leF (RIS -

v R

Selections A
Fixed face:

@ e =

Bends to unfold:

&7 |BaseBendl ~
BaseBend2
BaseBend3
BaseBend4
BaseBends hs

‘ Collect All Bends D
————
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Create a slotted
feature

SERVICE

The model is now unfolded. Notice
how similar unfolding is to flattening.
However, unfolding allows us to add
sheet metal features and include them
in the flat-pattern feature. Flattening
does not allow us to do this.

A number of slot types can be created depending on the requirements

Straight Slot - sketch a straight slot using the two end points
Centerpoint Straight Slot - sketch a straight slot from the center point

3 Point Arc Slot - sketch an arc slot using three points along the arc
Centerpoint Arc Slot - sketch an arc slot using the center point of the arc
and the two end points.

In this case we will create a straight slot
L\ Mirror Entit
Right click on the face of the unfolded model Straight 22 | inear Sket

and select the sketch icon. P in Move Entit
& | straight Slot [

Select “Straight Slot” from the sketch toolbar.

Start the sketch by clicking vertically below the origin
to specify the starting point of the slot

Move the cursor and then click to specify the
approximate length of the slot

Move the cursor and then click to specify the
width of the slot.
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Mobile Phone Holder.

Extruded Cut

Rename feature

Shaping

Sketch

Smart dimension as shown

Select Extruded Cut from the

Sheet metal toolbar

Select the sketch of the slot

Choose ‘Through All’ as the end

condition of the feature

Choose Ok ¥

TECHNO

SERVICE

LOGY
SUBJECTS
SUPPORT

R0

65

IE"@'E g + % Mobile Phone Holdg
[CExtiude 7]

¥ R G

From

|Sketch Flane

Direction 1

"1

[JLink to thickness
[ Flip side to cut
Mormal cut

| [ pirection 2

|§elected Contours

Rename extruded cut feature as ‘Slot’

We will now shape the material across a number of the faces of the folder while

it is in the unfolded position.

Right click on the front face of the unfolded

holder and select the sketch icon

Choose ‘Normal to’ from the heads-up toolbar

RB @ T 6r- -

Normal To (Ctrl+8)
Rotates and zooms the model to

Leaving Certificate Technology
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Zoom/jPan/Rotate

Recent Commands
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Introduction to Sheet Metal
Mobile Phone Holder.

Using the line command, start the sketch on the
midpoint of what will be the horizontal surface

Add a ‘Tangent’ relation between

the line and the arc

Add a ‘Tangent’ relation between

the arc and the top edge of the
material

41 TECHNOLOGY
SUBJECTS
SUPPORT
SERVICE

n

Create the sketch as shown

:l B Mobile Phone Holder

i Propertles
« 45

Selected Entities

»

Arc2
Line2

Existing Relations

»

b [rangents

© Under Defined

Add Relations

»

TgngF-Qt

- Iﬁ .. I Mobile Phone Holder

< 2

Selected Entities

Arc2
Edge<1>

Existing Relations

»

b |Tangent7

O Under Defined

Add Relations

Tangent
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Mobile Phone Holder.

Extruded Cut

Rename feature

Fold

SERVICE

@ |f .. Mobile Phone Holder
&
-2
Add a ‘Horizontal’ relation between |Selected Entities A
. Pointl2
the two points of contact between Fortis

the lines and the arc

Existing Relations

L |Horizontae

O Under Defined

Add Relations

E:E] dunzuﬂ%al

Smart dimension the radius of the arc — 20mm
The sketch is now fully defined.
Exit the sketch

Select Extruded Cut from the 58 %
[Chtude 7]

Sheet metal toolbar
¥ R &

Erom B

Select the sketch for the shaping

Direction 1 B

@ Thraugh Al v

Choose Ok ¢ g IS

[(Link to thickness
[CIFiip side to cut
Normal cut

Direction 2 A
Thraugh Al v

| Selected Contours ¥

Rename extruded cut feature as ‘Shaping’

Now that the slot and shaping has been added to the mobile phone holder we can
refold the object. Select Fold | IJ Foid  from the sheet metal toolbar

or

Choose Insert, Sheet metal, Fold from the drop-down menu

Folding the holder follows a similar procedure to unfold it.
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&llj’ |§ ;_!.). &2 %Mubl\e Phone Holder
[ Fold 7
. @ %
Fixed Face By default SolidWorks chooses .o -
the same fixed faceas was used
to unfold the model. A different —
face may be chosen if you wish & [pometendi .
BaseBend2
BaseBend3
Bends to fold Choose Collect All Bends Poncnens v
The model will fold along the
bend lines and the folded model
will include the cut-out.
Image Quality You can improve the image quality by

Flatten the model

going to Tools/Option/Document Properties/
Image Quality and move the slider to the right
as in previous exercises

Right click on the Flat-pattern feature
and choose Unsuppress & B Flat-Pattern1

or ‘Featt_;re (F.Ila_tl-.llb.lattern

Choose ‘Flatten’ =8 Flatten  from the sheet metal toolbar.

Note: This tool will both flatten and unflatten the model

d

Leaving Certificate Technology 12



TECHNOLOGY

Introduction to Sheet Metal SUBJECTS
) SUPPORT
Mobile Phone Holder. CERVICE
10 2.50
=1 3 o4

[
¥

A

¥ r | |
-l 7§ 2
1 g
A
/ ¥
" [ T §
i
] ) 3
) 3
[ h UP 158345° R7
" ———1 /DO'L-“-_J'N 58.68° R 1
o _;I:l R / c/_\
- s0 DO 2000 R | |

N

UP S0.00F R 1

UP 90.00F R 1

O TECHMDLOBY| Leaving Certificate Technology

BERVICE TILE:

Mobile Phone Holdear

DIRAMI E¥: vima® ddatb A bEE SEF | el rss OFMEWER SFRCIIm an
AL | Ok MEkabs ARTIE rere

H= 11l by | Dok g a5 i iMTTard

Leaving Certificate Technology 13



